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1. -Introduction.
Methods have recently been developed by various authors (l-a) for examining the analytic properties of a term in the S-matrix corresponding to a given Feynman diagram in perturbation theory. In this paper we shall confine ourselves mainly to diagrams with a single internal closed loop.
A singularity for a given diagram D which does not appear for any of the simpler diagrams obtained by contracting out internal lines of D is termed a (( leading ,) singularity for D. In l~ection 2 we summarize methods for determining leading singularities, and apply these methods in Section 3 to a discussion of the single-loop vertex function. (1) J. C. POLKI~OItORNE and G. R. SCREATON: Nuovo Cimento, 15, 289 and 925 (1960) . (2) In Section 4 we consider the four-point function and, using the methods of Tarski (4), confirm that no cmnplex singularities appear on the physical sheet when the internal stability conditions are relaxed. In Section 5 our results for the vertex function are used to show that the S-matrix for production processes has only single-variable spectral representations. Pion production in ~-,h o scattering is further considered in Section 6 and it is shown that there are no anomalous thresholds corresponding to the leading singularities for the various single-loop diagrams.
-General methods.
The inte~'ral corresponding to a given Feynman diagram is of the form Here we shall be concerned principally with diagrams containing only one internal closed loop, and it will be convenient to use the notation proposed by KAI~PLUS, SOMMEI~FIELD and Wmn~A~¢~" (~). Denote by p,-the external (4) j. TARSKI: Jour~. Math. Phys., l, 149 (1960) . Phys. Rec., 114,  
